Cocaine induces the expression of homer 1b/c, homer 3a/b, and hsp 27 proteins in rat cerebellum.
The long homer proteins 1b/c, 2a/b, and 3a/b play an important role in postsynaptic neurons by clustering glutamate receptors and by coupling the receptors with various intracellular effectors. Using immunohistochemistry and Western-blot analysis, this study shows that the expression of the long homer isoforms 1b/c and 3a/b was induced in rat cerebellum in response to cocaine administration. Acute treatment produced a very robust induction of both constitutive isoforms, whereas repeated treatment for 10 days induced a large expression of homer 1b/c and a more modest increase in the expression of the 3a/b isoform. The heat shock protein hsp 27 was also considerably induced in the cerebellum of cocaine-treated rats, suggesting that it participates in assisting the correct folding of proteins, and by counteracting oxidative stress mechanisms triggered by the psychostimulant. In addition of being expressed in Purkinje neurons, homer 3a/b and hsp 27, but not homer 1b/c, were localized within Bergmann glial cells and in their extensions, which surround Purkinje cells, as assessed by coimmunoreactivity with glial fibrillary acidic protein. Cocaine was also found to induce both proteins in the Bergmann glial cells. Since we found that homer 3a/b colocalized with the mGluR1 receptor in Purkinje cells, the data suggest that the long homer isoforms are involved in the cocaine-induced neuroplasticity that takes place in the cerebellum, by reshaping postsynaptic densities in Purkinje cell dendrites.